In 1954 Gibbon, after many years of experimental work, achieved the first successful total body perfusion in a human patient using a form of cardiopulmonary bypass. A prime aim of all workers in this field since then has been to produce safe and adequate anticoagulation of the blood during such a procedure, and to reverse it swiftly and safely at the end of the operation. Furthermore it seems advisable that there should be no (or at the most a minimal and insignificant) alteration in both the cellular and humoral elements of the blood due to this procedure. Although satisfactory results have been achieved, the methods used are still far from perfect.
Reports of haematological changes during extracorporeal circulation have varied, particularly regarding the coagulation mechanism. Where disturbances of this mechanism have been reported they have been variously ascribed to the effect of pyrogens, the type of apparatus used, the duration and rate of perfusion (Brown and Smith, i958) , inadequately cleaned and sterilized equipment, incompatible blood or inadequate haemostasis (DeWall, Long, Gemmill, and Lillehei, 1959) , active trauma (Osborn, MacKenzie, Shaw, Perkins, Hurt, and Gerbode, 1955) , massive blood transfusion (Matzke, Jensen, and Rygg, 1961) , heparin rebound phenomenon (Holemans, Vermylen, and Verstraete, 1960) , de novo development of circulating anticoagulants (von Kaulla and Swan, 1958) , activation of the thromboplastin mechanism with consumption of essential coagulation factors (Ollendorf, Storm, Rygg, and Arnfred, 1961) , secondary hypocoagulation after heparin neutralization (Matzke et al., 1961) , the type of cardiac lesion (Gans, Lillehei, and Krivit, 1961) , and other unknown causes (Cooley, Belmonte, DeBakey, and Latson, 1957) .
Thrombocytopenia constantly follows the procedure, and it is believed that it can cause a serious bleeding disorder (Perkins, and Gerbode, 1956) . Excessive fibrinolysis, however, has been the most commonly reported disturbance and has sometimes given rise to serious bleeding (Perkins, Osborn, and Gerbode, 1958) . Activation of the fibrinolytic system has since been shown to be due to an in vivo factor, which has sometimes apparently been dependent on the rate and duration of perfusion and on the pH changes occurring during this (von Kaulla and Swan, 1958) , but the time of onset of maximum fibrinolytic activity has borne no relation to any specific cause. Reports on alterations of components of the fibrinolytic system (namely fibrinolysin and fibrinogen) due to bypass have varied, and little heed has been paid to the inhibitor systems.
It is the object of this study to determine and discuss changes in the fibrinolytic system observed in 18 patients with cardiac disease who were submitted to open-heart surgery and cardiopulmonary bypass.
MATERIALS
Eighteen patients who underwent cardiopulmonary bypass and open-heart surgery for various cardiac diseases in the Royal Infirmary of Edinburgh formed the subject of this study. Table I lists the relevant particulars of each patient. The patients were selected by their anticipated availability for obtaining adequate blood specimens at fixed times throughout their operative procedure.
METHODS
The method of extracorporeal circulation, using a Melrose N.E.P. rotating disc oxygenator, has previously been described (MacKenzie, Davies, Masson, and Wade, 1963) and also the heparinization and reversal of anticoagulation procedures (Cumming, Davies, Kamel, MacKenzie, Masson, and Wade, 1964 ). Specimens were taken as possible (1) before anaesthesia, (2) a few minutes before bypass, (3) a few minutes after commencing bypass, (4) at the end of bypass, (5) a few minutes after reversal of the anticoagulation, and (6) 30 minutes later. The 'fibrino- (Bozzo, Piomelli, and Schettini, 1956) (normal in our hands= 4-8 units). The techniques as applied in this study have been described elsewhere (Kamel, 1963 ). FIBRINOGEN In all the patients, and usually concomitant with a rise in fibrinolytic activity, a variable decrease in fibrinogen level was noted (Fig. 1 ).
RESULTS
-500 PLASMINOGEN Of seven cases in which plasminogen levels were determined five showed a decrease which had reverted spontaneously to pre-operative levels by the time the final sampling was done 30 minutes after reversal of the anticoagulation (Fig. 2) . One case showed a final rise in plasminogen (No. 14) and another a final decrease (No. 13). (Sawyer, Fletcher, Alkjaersig, and Sherry, 1960; Nilsson and Olow, 1962) .
The role of the antifibrinolysins is less certain and has been subject to much less investigation. After some operations an increase of inhibitors has been reported (Sandberg, Tsitouris, and Bellet, 1960) , while in some experimentally induced fibrinolytic states there has been an increase followed by a decrease in the antifibrinolysin titre (von Kaulla, 1958 
